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X

I

X(s) = x P(E)
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CC-)C-C)(EC’3

P(X  = 4) = l
is

P(X  = 3) = ’
13

P(X  = 2) = ’
13

P(X  = 1) = l
E
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P(X = 0) = g
i?
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i

P(E) = P(a < X < b)

tb E = [ X : X(s) E (a, b ] )

P(E) = P(a < X 6  b)

61 E = [ s : X(s) E [ a, b ] ]

[x:O<x<l]

E,=~x:O<~<~],E~=~X:~~X<I]

?JHlfil  P(E2)  $1 P(E,)  = t

4*  0mm E,UE2 = R LbRt  E, f-l EZ = @

&IL P(E,  U Ez)  = P(R)

=) P(E,)  + P(E2)  = 1

1
4

+ P(E2)  = 1

Wd  =
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tdam1fl x  =  X(s)=Zs-10

LLR’: s = [s:O<s<lO)

Gdi4 R  =  ~x:-1O<x~1O]=%J?JflJX

t-hua E = (x: - 10 < x < b ] Lih~UiWlWlJ  R

aoaaih - 10 < b < 10

61 A  Lih5kiIYlllOS S  C&k

A = [ s : 0 < s < ; (b + 10) UR:. - 10 < X(s) < b ]

vt
619UM

;(b+  10)

%(E) = P(E) = P(A) = [ ’ da

6
iii

da x = 2a - 10,. dx = 2da L3li):\&I

LdO E  LbUT?iMWWN  R  =  [x : -10 < x c lo]

51 E  =  [-l<x<2)t&J

3 6

P ( E )  = 5,  ; dx = ; (2 + I) = ;

e
mll
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51 El = [ x : 0 < x < ; ] LLA::  El = [ x : 1 < x < 2 ] h.St?h~Ut%WW!  R

5WilW?rttfilYOJ P(E,), P(Ez),  P(E, U  Ez),  P(E; il E ; )

3 8

P(X E E) = z f(x)
XEE
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tJ=ibPil.a~ 2-2  2

f(x) = k(x2  + l), x = -2, -1, 0, 1, 2

= o&q

L f(x) = 1
x= -2

f( - 2) + f( - 1) + f(0) + f(1) + f(2) = 1

Sk + 2k + k + 2k + 5k  = 1

15k = 1

P(X  = 0) = & (0 + 1) = ’
Is

P( ; < x < ;I=  f(1) + f(2) = ; + $ = $

P(I  x I < 1) = P(- 1 < x 6 1) = f( - 1) + f(0) + f(1)

= 2+1+1=!
15  I5 I5 3
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mJd”ol”~ 2-2

1. 1.WC;7910~  k f1ih&hi9h  f(x) o;ol~drilu~~i;~~ri7?r~irwuoJ~?u~TLtiJ~U-

X
1.1 f(x) = k , x = - 3 ,  - 2 ,  - 1 . 0 , 1,2,3

= o&6)

1.2 f(x) = k(l x  I + 1)’ ,  x =  -1,O.l

= o&6)

1.3 f(x) = k(g)” , x = 1,2,3,  . . .

= 0&.&h]

1.4 f(x)
2

=
2 7 ’

x= 1

x2  - Iz
2 7 ’

x = k, 2k, k > 0

7=
2 7 ’

x = 5

= o%u”l

2 .  51

f(x) = i , x = 0.3k,  k = 0, I

_ 1
5 ’

x = 0.3k,  k = 2, 3, 5

1=
15’

x = 0.3k,  k = 4.6, 7, 8,9

= ObJ

3. X t9um’att~%tg9~uraidoadas %9i%%VO-Z X th R = /x : x = 0, 1, 2, 3,4 j

51  P(l.5 < x < 35)  = .5s,  P(x  < 1.2) = .25,  P(X = 2) = 2P(X = 1) LLR P(O.7 < x < 2) = .45
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Iim P(2 - h < X < 3 + h)
h-+0
h>O

2-3 +f~~~UMWl~~d~dlB=aOu  (PROBABILITY DENSITY FUNCTION)

11 f(x) dx

4 2 ST 311



P(X E E) = s f(x)dx
E

j; i (2x - x2)  dx = ; (x2  - ; ) 1;

= :(4-O)+-0)=3-2=1

lLLWJi1 j i (2x - x2)  dx = 1, R = [ x : 0 < x $ 2 ) . . . qt~N~l,%h  (2)

L~l?IJt$h?-!l  f(x) 6th p.d.f. WIJ X
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4 7 k e-x’looo  d x
0

= 1

P((  x I < 2) = 2P(I  x ( > 2) = 2 [ 1 - P(l  X I Q 2) 1

3P(I  x I Q 2) = 2

VI% P(-2 6  x $2) = g

Mi P(-2 < x c 2) = j; $ dx = $ (2 - (-2)) = f

&lh
2 0 2= -

e 3

e = 30 RBIJ

a  f(x) = ; , -3<x<3

= 0&4y

P(A) = P(I X ( 6 1) = P( - 1 < X d 1)
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P(B) = P(0  < X < 4) = 1 ;dx

= ! j,dx+  i’:  Odx
3

1.1 f(x) = k

E
,O<x<l

= o&P-J

1.2 f(x) =  k -  11  -xl,O<x<2

= 0th.v-J

1.3f(x)  = x+;,O<x<k

= o&J

1.4 f(x) = f (1 - x)*  , k < x < 2

= 0&4sJ

1.5 f(x) = ; x2  , O<x<l

= ;r x2 - 3(x - 1)2 J , 1 Q x < 2

= k ( x2  - 3(x - 1)’ + 3(x - 2)’ ] , 2 < x < 3

= r,Buy
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P(EI  rl E2)  LLA=  P(EllE2)

f(x) = !(x + l),
8

o<x<c
3= 5’”  - ;L c<x<-
2

= f (4 - x)  I 2Gx<3

46

5.2 P(cos  x G ; )
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5.3 P(X  > i / x Q $ )

6 .1  lim
h+a,

P(i < x < 2 - 1)

6.3 lim P(5 < X < 5 + h)
h-+ 0

FXW  = P(X  < x), -P) < x < oD
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F(x + h) 2  F(x), vh > 0

2. lim F(x) = F(- m)  =  0
x-+ - 03

LLGJt lim F(x) = F( +oo) =  I
x-01

lim F(x + h) = F(x), vh > 0, ~ OD < x < 03
h - 0

ihjad &I  h > 0, x + h > x

F(x + h) = F(x) + P(x  < X 6 x + h)

nl~~iugnrauu~uosl~wP49n”~~~l?caDpa  a519vi

P(x<X<x+h) 2 0

=a F(x + h) 2 F(x), vh > 0

. . . . . . . . . fpmJP~~Q (1)
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9lfl F ( x + h )  = F(x) + P(x < X Q x + h)

i%l-3Wiltdkl  h-0  -TIE%

lim F(x + h) = Jim [ F(x) + P(x < X < x + h) )
h+O h-+0

= F(x) + lim I W <x 4  x + h)  J
h-+0

= F(x)  + PC@)

k?JlfU l i m F(x + h) = F(x)
h-0

F(x)  = P(X < x)

lim F(x) = lim P(X  Q x) = P($J)  = ,o
X-+--to x+--to

LLI:: lim F(x) = lim wx Q xl = P(R) = 1
x++oo x++m

VI% 0 6  F(x) 6  1 . . . . . . . . . . fpwJu~‘uyo (2)

F(x) = Z f(a) . . . . . . . . . . (2-4.1)
a<x

LLR: F ( x )  = f(x) dx . . . . . . . . . . (24.2)
-ca

f(a) = F(a) - F(a - 1) . . . . . . . . . . (2-4.3)
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F(x) =I x-kx’,O(x<2

%il F(x) LflU c.d.f. VOJ  X

w F(2) = 1

ttd F(2) = 2 - k2’  = 2 - 4k

*2-4k  = 1

0 k = a

;iJlfU F(x) = x - a x2,  0 < x Q 2 LaU  c.d.f. ¶lOJ  X .

LdilJ7ln  - =dF(x)
dx

-$x--ax2,=1-;x,o<xc2

(absolute continuous) LW7lZ

lim F(x  - h) = F(x) = lim F(x  + h)
h-0 h-0

lim P(X Q x - h) = P(X < x) = lim P(X < x + h)
h-0 h-0

LLfWJ~l  ~W-l76!6 X tilU6’3tt~7t~J$Jd~tdoJ  L7lQl9~~?UlU

F(x) = P(X  < x)

ST 311 51



I
F(x)

mq¶!l$ Z-4.1 51 a LLA::  b Lihi1cIJkh  7 “llO.3  X LLRZ.  b > a h??J

P(a < X 6 b) = FXW  - Fp)

+.i b>a

(X $ b) = (X  Q a) U (a < X Q b)

P(X  6 b) = P((X 6 a) U (a < X 6 b))

Ld  (X 6 a)n (a < X 6 b) = 0
=a WX  6 b) = P(X  6 a) + P(a  c 2~ < b)

5 2 ST ill



P(X < a) = lim FX(a  - h)
h-0
h>O

&JP7fl (X < a) = (X Q a - h) U (a - h < X < a), h > 0

LLAZ (X < a - h) fI (a - h < X < a) = @
“?:&IJUU P(X < a) = P(X G a - h) + P(a - h < X < a), h > 0

= lim
h-0

P(X < a) = Emi  P(X 4 a - h) + P(a  - h C X < a) 1
+

* P(X < a) = lim P(X 6 a - h) + lim P(a - h < X < a), h > 0
h-0 h-0

lim P(a - h < X < a) = P(lim h < x < a])-  P(@)  = 0
h-0 h-0 Ia -

LLA: P(X G a - h) = FXN(a  - h) (%JlUuO.!  c.d.f. 9104  X)

* P(X < a) = lim

t3

+(a - h)

nqwjd  2-4.3

P ( X = a )  =  fiimgl$Ja)-FX(a-h)]

h;O

(X < a) U (X = a) = (X < a) LLRZ  (X c a) n (X = a) = 6

r, P(X < a) + P(X = a) = P(X g a) = Fk[a)

a P(X = a) = FX(a)  - P(X < a)

Ud P(X < a) = lim FX(a  - h) (Ylflktj 2-4.2)

E

P(X = a) = lim

E

LFX(a)  -Fx(a  - WI

ti=o~17uff:@vl  LYl?:~ij F(a) ttnuFX(a) LLA: F(a-)  UnU lim
O<h+O

FX(a  - h)

ST 311 5 3



P(X > a) = 1 - Fx(a)

(X 6 a) U (X > a) = (X < Qo),  (X B a) n (X > a) = @

P(X 6 a) + P(X > a) = P(X < 03)  = 1

P(X > a) = 1 - P(X  6 a) = 1 - Fda) @ilU  c.d.f. IEM  X)

h5fUl P(X = 1) = Fx(l) - lim FX(l  - h) = f - i = 0
_ h-+0

P(X = 2) = F%(2)  - lim F (2
h-0 X

- h)  = i - ; = 0

5 4 ST 311



= P(X > 3)

. . . . . . . . . . (1)

= P(1 c x < 3)

= Fx(3)  - F$'

3 1 1=
4-2

=
4

= 0.25 . . . . . . . . . . (3)

n77uri7acrSu~~ui5nsn#7nni7 3 u-14  riiHu~ii~oouiuRiu?nni7  i

= P(X > 31x  > 1)

P(X > 3)=
P(X > 1)

l/4 1- = 0.5 . . . .
l/2 2

Ul?i

n?~uril~r~ilu~ru~~~~n~~"nj~  3 u-4 ~i~u~~iclaouirrEi?u7nni7  I uici

= P(X < 31x  > 1)

P(l < x < 3)=
P(X > 1)

l/4 1= - = - = 0.5
l/2 2

ST 311

. . . . . . . . . . (5)
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1 .1  81  k  >  0  ?J~lU?fUfilUO.! P(I  X  1 < k )  LLR: P(I X  1 2  k )  ~UWlEUJWlJ  Fx

LLR::  P
X

1.2 WiGpriil

1 . 2 . 1  P ( a  < X  <  b )  =  FX(b)  - FX(a)  - PX(b)

1 .2 .2  P(a  < X  6  b )  =  Fy(b) - FX(a)  ;t PX(a)

Y

2.2 lim P(2 < X < 3 + h) = P(lim [x:2<x<3+h])
h-r0
h>O

h-+0
h > O

/

~JHi~J~~uni~ttBnttilJI::R1I’1IOJ  X LLAZ  P(X = y ), P(3 tan’ X > 1)

4 .  FwJlil
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4.2 P( ; c X 6 ; )

4.3 P(5X 6 8 )

5. ~J+ilU?fWilllOJ  p LLP:  q &d<

F(x) = 0 , x < o

x= -
4

, O,<x<l

P+x= - -
1 2

, 1gxc2

X
= -

6
,‘2Gxc3

I’= -
2

, 3GX<4

X=
s ’

4,<x<q

= 1 7 x29

= ’ - (3 Isx)z , OGx<3

= 1 , x23

6.1 ~Jth4nW’htt7~J  F(x)

6.2 QJf+fU7Wi7110J  F(-I),  F(1.5) LL(Jt:  P((  X 1 < 1.5)

6.3 ~JHl~Jj~U~UlUriUri7a=ti”lUuoJ  X ttWirf.lUttEWJnifJn~l~

7. ThMWl F(x) = a + b tan-’ x, --oo<x<oo

7.1 PJH’lfhDJ  a UAZ  b &71~  F(x) &A c.d.f. 2109  X

ST 311 5 7



7.2 'ilJH1 p.d.f. YDJ X

7 .3  ~JRluamfillloJ

lim P(-1 < X Q 1 + h)

a .

x  t0uhtt¶JxQJ$JdotdaJ  tw5lrciluoJ  x  1ihill$l~  lukkl  [ 0,  1 ] lu;tu”

[X~aj=[xE[0,1]:x2~a]=[xE[0,1]:x~~]

F(x) = 0 , x < 0

= 6 , ogx<1

= 1 ,x21

ilJM1

a.1 PXG~),P(~<XG~),P(~X>~)

a . 2  p.d.f.  llDJ  x

ST 311



flldHUlU  (Expected Value) 9109  X hLl  E(X) ~JfhlU@fh~%.!~

E X )  = i x f(x) dx
-m

x I x 1 f(x) < w
XER

HjlQ ( x ) f(x) dx < 0~
-m

1 x 1 d F(x) < 0~
-m

f(x) = (1  x I + 1Y
9

, x =  -1,O.l

= 0 tluy

E(X) = ; x (I  x I + 1Y
x = - l 9

= -lx;+ox;+lx~

L filta&Jlla~ x  =  0
9

S T  311 5 9



E ( X )  = 3 x.$dx

= In x T
I

= In m - In 1 = m

F(x) = 0 , x < o

X
= -

8
, o<x<2

x2=
16

, 2<x<4

6 0

- dltC&l~.!  X  = ; = 2 . 5 8 mu

ST 311



2
E ( X )  =  8; $ d  $ +4j( 2 +d $

2

=

f(x) = $ (5 - 2x), x = - 1, 0, 1, 2

A
kc 0 QU  7

PJHlp&JlJQJ  x

ST 311 61



I Y I-10121

5 3 1
f(x)

7
= h (5 - 2x) 16 16 i i 16

df(x)-=
dx

g [:(2x  - x2))  = ; (2 - 2x)

6 2 ST 311



s f(x) dx = ; Vi% 1
x<xm x>x”’

f(x) dx = ;

F(x) = P(X  C x) = Z f(a)
a<x

=v F(1) = ; < ;

F(2) = ;
1

< I

ST  311 63



F(3) = ;

F(4) = lo
Is

f(x) = I-11  -xl,O<x<Z

= 0 ;iu9

.a4 a
ami

f(x) = I-(1-x)=x,O<x<l

= i+(l-x)=2-x,16x<2

= 0 &A9

6 4 ST 311



2.2 f(x)  =  5x4  ( 0 < x < 1

=  0 Buq

2.3 f(x) = x , 0 < x < 1

=  2 - x  ,l<x<2

= 0 &Aq

2.4 F(x) = 0 , x-co

= x-1,2
4

,o<x<2

z
1 . x 3 2

’ 2.5 F(x) = 0 , x-co

Xzz
2’

O<x<l

11= -- 1<x<22 (

X
= -, 2<x<4

4
= 1 x>4,

3. ‘JsP9l~lU~erU~os~~ialPla~is~u  x ~sd~~~~~~ulur~~,~u  f(x) lhmimi

3.1 f(x) = ( ; )” ( x = I, 2, 3.....
A

= 0 au7

3.2 f(x) = 12x2(1  - x) , 0 < x < 1

= 0 h4q

3.3 f(x) = -52 x2-1)  ,  x = 1,2,3

ST 311
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4 . 2 f(x) = 0.2 , x = 2,4,5

= 0.4, , x=1

= 0 i&J

4.3 f(x) = 3x2 O<x<l

= 0 b-j

4.4 f(x) = 1
n(l + x2) ’

--m<x<m

6 6 ST 311



Y

1
Y<Y

ST 311 6 7



Fy(y)  = lim FX(h-‘(y)  - h)
h-0
h>O

(2-6.4)

MY)  =  P(W)  6  Y)

= P(X > h-‘(y))

= 1 - P(X  < h-‘(y))

= 1 - lim
h-r0

FXjh-‘W  -- h) (Ol&JYlql.+~  2-4.2)

WY)  = Fx(  =$) . . . . . . . . . . (2-6.5)
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lim y-b
MY)  = 1 - h+O FX( a - h)

h-0

. . . . . . . . . .(2-6.6)

Y?lll?lWl  5 61 h(X) = aXZ + bX  + c, a # 0 L&J

WY) = Fx(
-b + db*2, 4a(c  - y) )-  ;ITI, Fx  ( -b - db’,;  4a(c  - y) - h)

h>O

a >O . . . . . . . . . . (2-6.7)

l+(y)  = , _ ;"I0 Fx( -b - db22, 4a(c - y, - h)

h;O

+ FX( -b + dbz2;  4a(c  - Y)  ),  a < o . . . (2-6.8)

h-‘(T,)  = [ x : ax’  + bx + c < y ]

&liU  61 a > 0 L&
I

h-‘(T,)  = [ x :
-b  - db*  - 4a(c  - y) < x < -b + db*  - 4a(c  - Y)

2a
. .

2a 1

= [ x : h-‘(T,)  < x < h-‘(Tz)  ]

LdQ  h-‘(T])  = [x : x = -b-\jb*-4a(c-y)  1
2a

~~fqr  ,,-l(T2)  =  [ x : X =  -b +  db22; 4a(c - ‘) )

h-‘(T,.)  # @ 61 b*  - 4a(c  - y) > 0

r) Fv(y)  = P(X E h-‘(T,))  = P(h-‘(TI)  6 X < h-‘(Tz))

= P(X < h-‘(Tz))  - P(X  < h-‘(T,))

QI&J%JIWIJQ.I  c.d.f. W3l~kt~  (2-4.2) L.al%:!&

WY)  = Fx(
-b - db*  - 4a(c - y) ) - ;yo  Fx(

- b  - dbZ  - 4a(c  - y) _ h)

2a
2a

h-0

ST 311 6 9



81  b2  - 4a(c - y) c 0 L&  h-‘(T,) = @

h-‘(T,) = [ x : x < -b+\lb*-4a(c-Y) Mjox,,
2a

1 b - db* - 4a(c  - y)  )
2a

h(y)  = 1 - ;:,  FX  (
-b-db*--(c-y)  -h)+FX(  -b+\lb’-4a(c  - Y )  )

h>O 2a 2a

fY(Y) = $ Fy(Y)

fY(Y) = P(Y = y)  = P(h(X) = y)

H%

n . f(Y) = w = Y)

= P(3X - 2 = y)

= P(X = ; (y + 2))

=a f(Y)  = & (; (y + 2) + 5) , y = -6-2, -3-2,0-2,3-2,6-2

7 0 ST 311



f(Y)  = &2~+19) . y = -8, -5, -2, I,4

= 0 &.P)
Y

II. t&k  a = 4, b = c = 0

tTdJ~ol3 ( 2 - 6 . i )  bTl0Z!~

\i; limFY(Y)  = FX ( y ) - he,O F (- 7 - h) = FX( $ ) -FX(-  q)x
h>O

Lib x = 0, y = 4(O) = 0

=) Fy(0)  = FX(0) - FX( -0-) = ; (2.0 + 5) = i

do x = -c 1, y = 4(r 1)2  =  4

- Fy(4)  =  FX(1) -FX(-  1 - )

= f( - 1) + f(0) + f(1)

= A(-2.+5  +o+ 5 + 2+ 5) =;

t& x = +2,y = 4(k2)2  = 16

e. Fy(16) = FX(2) - FX( -29 = FX(2) =  1

a c.d.f.  llOJ  Y  =  4X2  i%%

F(yj  = 0 , y<O

’ 1
= -

5
, o<y<4

= 1
5 ’

4<y<l6

= 1 , Y 2  16

vibhii z-6.2 hnua

f(x) = I , -l<x<2
3

= 0 Iduq

LilU  p.d.f. VDJ  X WHI c.d.f.  UW:.  p.d.f. WIJ  Y &‘%ua  Y &iJi:

n. Y = 2x + 3

Y. Y =x’

ST 311 7 1



F$x)  = j!dx=; rz;+;,-l<X<2
-I 3 -I

n. o-wkwwm  4 fp3 (2-6.5),  a = 2, b = 3 &I,6

F ( y )  =  FX(+ ),2(-1)+3<y<2.2+3

Y - 3
2=
3

+;,1  <y<l

* c.d.f. WIJ  Y = 2X + 3 i%%

F(Y)  = 0 , Y C 1

= Y-l- , l<y<7
6

= 1 * Y>7

$ F(Y)  = Y-l
$7

)=$l<y<7

* p.d.f. lIOJ Y = 2X + 3 6n

f(Y)  = i I l<y<7

= 0 &4y

‘Il.  Ql&l~oll  (2-6.7).  a = 1, b = c = 0

FY(Y)  = Fx(fi)  - FX(  -fib), IUdd  Fx(  - \i;-)  = lim

E

Fx(-  \i;;  - h)

61 - 1 < x < 1 L&J  0 6 y < 1 acrf

FY(Y)

7,2 ST 311



iii  I < x < 2 rd-4  1 d y < 4 dn’

G+ 1Fy(y) = ( $ + ; ) - 0 = -
3

Fu(4)  = ,a+1 =,
3

tiJ&  c.d.f. 1109  Y = X2 i%

WY)  = 0 t Y < 0

26= - ) O<y<l
3

= fi+l-, l<y<4
3

= 1 , Y>4

tdosm

; (0) = 0 = ; (1)

LLRr 26
i(r

) = CL,
3 26

fi+ 1
$7

)+-
2fi

&k.J  p,d.f.  9109  Y  =  X2 to

f(Y)  = -L ,
36

O<y<l

1=
-i$’

l<y<4

= 0 &.q
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P9Hl p.d.f. LbRt  c.d.f. %a9  Y = 2X-  5

P

2.1 SSVileilWl~  k

2.2 51 Y = 1 - x2 i19Hl  p.f. 9109 Y

3 . lhvmn

f(x) = x + i ( O<x<l

= 0 &q

aOPL~~n’~~naluesuiu~nav09  Y 89~1

3.1 c.d.f. lit19  X

3.2 c.d.f. LlRt  p.d.f. 9109  Y = X2

3.3 P(4Y > 1)

4 .  x  ailor~a~anJa~~J~u~~~~~~~~7PrtOPb  f(x) nsS%

f(x) = 1 ’ x = - I, 0, I, 2,
s

3

= 0 tipbh)

99991

4.1 p.f. LLA  c.d.f. 9109  Y = X2

4.2 ~.~~~~WIJO.Z  Y = X2 + 2X - 1

4.3 P(3  - 2x < y)

7 4 ST 311



X
5.1 P+x<;).P( ~

1 - x
+

5.2 c.d.f. bH:  p.d.f.  “~04 Y = ;

5 .3  c.d.f.  LLaZ  p . d . f .  91D9 Y = -InX

ST  311 7 5



XA(S)  = 1 3 51 s o$U  A

o , 51 s b.h$~ A

P(XA = 1)  = P(A)

blat P(XA = 0) = P(A ‘)

f(x) = P(A’) , x = 0

= P(A) , x = 1

= 0 iTlAy

. . . . . . . . ..(2-7.1)

- P(A) = ; bb~:  P(A’) = 1 - ; = ;

76 ST 311



4zz
5

( O<x<l

=I, X)1

ST 311

F(x)  = 0 , x<o

7 7



2= -
3

, O<x<l

=I ( X>l

~aau~~~u~~~lwuo~~~tt~~t~~~~~~~~~l~~  9 l&d

(2-7.3) XA, = I-XA

(2-7.4)  xA,f-lA*f-l...nA. = XA,.XA2  . . . . . X,”

(2-7-5)  xA,“A*“...“An = 1  - ( 1  - Xi,)  ( 1  - X*,).....(l  - XA,)

c3pi

(2-7.3) X, (s) = 1 I%iiotdo  s O$U  A’ iiUii0 s b.h$b.4 A

ttartio  s  bh$U  A X,(s) W+i?n’Y  0

&i&  1 - X , ( s )  =  1  =  X , , ( s )  ikid0  s E A ’

ilUdKd.4 1 - X,(s) = 0 hidEI  s E A

LLLWdl

x.‘Y = l-xA

(2-7.4)

XA,nAzn.,,nA.(~) = I ibid&  s o$MiartPl~nlXii  AI, AZ,  . . . . An

‘Ai = 1 f%Otd~  s Of$4 Ai, vi  = 1, 2, . . . . n

x*,.x*,...x*, = 1 ikiatdo  s n~~Uttdartv\~nl~&  Ai,  AZ. . . . . A,,

R$"il

XA,flAz!-l...nAn = XA‘.X,+..XA"

(2-7.5)

LLR:: 1 - X,,(S)  = 0 6‘1  s o$utMgnl5fi  A,, i = 1, 2, . . . . n

9 (I - X*,)(1  - XA2)...(I  - x,,, = 0 hiI  1 - X.%  ou’lJu”oudqn  1 LMOUL~U  0

4 (1 - X,,)(l  - X&.(1 - XA”)  = 0 I71 s a$u A; auuhJ+l  1 mgn4
Lr

uuflo

1 - (1 - xA,) (1 - x,+.(1  - xA,) = i 2wt56i~

7 8 ST 311



XAlnAKlA;llAi

(p 2-7.3)

=  x , x ,I 1 - X,XAXA - X,X,X&I 2 3 I 2

+ X.4  X,4  xAIx,I 1

= x,4n~  - X,4n.4n~  - X*InAlna4I 2 I 2 I

+x A,nAlnA,nA4 @~‘a  2-7.4)

E(XAIn*2n,4;n.&)=  E(X.41n.42)  - E(X*,n.42n*,)  - E(X.4,nA2nd  +

E(X.4,n*2n.41nA4)

a  P(A,nAdlA;n&)  =  P(AlflAz)  - P(A,fIA,nA,)  - P(AInAzn&)  +  P(Alr)AznAxn&)

@‘a 2-7.6)

ST 311 7 9



P(A,nA;nA,n&)  =  P(A,flA,)  - P(A,nAznA,)  - P(A,nA,n&)  +  P(AInAznA,nAd

P(A,nA;nA;fl&)  = P(A,n&) - P(A,nAzn&) - P(A,nA,n&)  + P(AInA2nA,nAd

p(A;nA2nAjn&)  =  P(AznAa)  - P(A,nAznA,)  - P(AznA,nA;)  +  UAlnAznA,n.‘U

P(A;nA2nA;n&)  =  P(Azr-IA‘$)  - P(A,nAznAq)  - P(AznA,nA‘d  +  P(AlnAznA3nA.d

P(A;nA;nAln&)  = P(AJM.,) - P(AInAjnAd  - P(AznA0A.d  + P(AlnAznA3nk2)

PI21 = (f) ;I: P(Ai,nAi,)  - (2)  I: P(Ai,nAi,nAm3)
ilci2 il<i2<i3

F it?  = ( r ) z P(Ai,nAi,n..nAiJ  - (  r + ’ ) YE
r i,<iz<..<i, r i,<i*<..<i,+,

P(A,,Aj2..Air+,)-

+c .I:-.,,<,  ~ <.,<,  n2 P(Ai,nAi,n..nAi,,)  - . . . . -+ ( n, P(AlnAzn..nA,)
r

1 . . . . . . . . . . (2-7.7)
Y

X
AlnA,n..nA,nA;,,n...nA,: =  x, x,*  .  ..X.?  XAi*,  .  ..x.;I (Pill  2-7.4)

8 0 ST 311



= XA,XA2...XA,(I  - X,,J...(l  - XAn)  (TJln  2-7.3)

= x,x,I 2 .,.X&(1  - I: x + 1
ISiGn-r A.., x x

I<i<J<ll--r A,., A,.,

+‘Ar.,  ’ A,.1
X,“)

= x
AlnA,n...nA, - ,,,:,-,

X
A,nA>n...nA,.,

+

+ 1 X - . . . . . . . .
Ibl<JSll-i ~,nhn  ..nA,.,nA,.,

E(X A,nAz...nA,nA,:  /...  OA.)  = E(XA,nA2.  .M,)  - ,<,z”mr  E(XA,“A2...nA,.,) ,~

+ x W
I<l<Jgn-r A,nA>...nA,.,nA,.,’  -

f E(X
A,nAr...nA,, )

Ol&J~@I2 (Z-7.6) TlZ!i

P(A, nA2...n A,~-IA~~,  n...A.) = P(AI nA2... nAJ - , ,,$,, P(A,nA,...nAr+,,
.\ r

+ x P(A, n AZ... n A,,, n Ar+j) - . . . . .
I<l<j$n-r
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= cr).  x P(A,,fIA;,n...nAi,)  - ( r ’ ’ xr il<iz<..<i,
P(Ai,nAi,n..nAi,+,)

I ~~<i~<..<l,.,

+t
r+2

r
) i,<i,:,,i,+,  P(Ai,nAi,n..nA,r+,)  - . . . IT (“)  P(AInAzn..nAn)

r

s2  = E P(A,nA,)
i<J

+ z x*, XA, XAk  - _....  _
I<l<,<k<n + xA>xAz  -.x*,,

8 2

-cX
A,flA>n...r)A,,

(Wl  2-7.4)

ST 311



E(X A,UA>U
?I

UA,,’

= E(
,-:f<” ‘A,)  - E( ‘.< , l<l<l<Il
.

‘A,“.) + E(  ,<,<f<k<n  ‘A,llA,flAh). .

i E(X
A,ilA>n...nA,, )

- + E(X- A,nA>l-l...nA. )

P(A,UAzU...UA,,)
/

= I: PM,)  - X
ICi<n l<l<J<n

P(A,fIAj)  + ,<i:k<n P(AtnA,“*k)
. .

- *P(A~flAzfl...f~A,) (Pl?l  2-7.6)

= s, -- sz + s, - . . . + s,

zz i (- l)‘-’  Sk
k=l

= 1 - ,I, (-lysk  = ,i, (-IF& . . . . . . . . . . (2-7.9)
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X+1
P(X  = x) = P,,] = ( x, z PC  ,t,  AnJ  - (

x+1
) r. PC f-l Ai,)

x i,<il<...<i, x i,<i2<...<i,,t k=l

x + 2 x + 2

+( 1 =
X ij<t2<...<il

P( ,Q,  A,,) - . . . + ( ;)  p( ,I, Ad

= ( x ) fj,  - ( x + l ) s,,,  + ( x + 2 ) sx+z  - ...  + ( n, S”
x X X X

E ( X )  =  P ( A )  +  P ( B )  +  P ( C )

n) x = XA + XB + XC

E ( X )  =  E(XA +  Xe +  Xc) =  E(Xd +  E(XB) +  E(Xc)

a E(X) = P(A) + P(B) + P(C) (9lfl  2-7.6)

91) Ol&J:Ug@l~  (2-7.9) LtRt (2-7.10) tpl$%  n = 3, x = 0, 1, 2, 3

P(X  = 0) = 1 - s, + s2  - s,

= 1 - P(A) - P(B) - P(C) + P(AnB)  + P(AflC)  t.  P(BfKJ - P(Ar-tBnC)

P(X = 1) = F P(Ai)  - ( f ) fLj P(AinAj)  + ( : ) P(AnBnC)

= P(A) + P(B) + P(C) - 2P(AnB)  - 2P(AnC)  - 2P(BnC)

+ 3P(AnBnc)
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P(X  = 2) = Z
iej

P(AiflAj)  - (  : )  P(AflBflC)

=  P(AnB)  +  P(AnC)  +  P(BnC)  - 3P(AflBnC)

P(X  =  3 )  =  +P(AnBnC)  =  P(AnBnc)

~7)  111-1  E ( X )  = ,i&  xP(X = x)

=a E(X) = 0 P (X = 0) + l.P(X = 1) + 2P(X  = 2) + 3P(X = 3)

= 0 + ; P(A) + P(B) + P(C) - 2P(AnB) - 2P(AnC) - 2P(BnC)

+  3P(AnBnC)  1 +  2  [ P(AnB)  + P(At-tC:)  + P(BnC  - 3P(AnBnC)  ,]

+ 3P(AnBnc,

E(X) = P(A) + P(B) + P(C)

1.2 AU(BfIC,  =  (A U B) n (AUC)

1.3 P(Ar!B) = P(A) + P(B) - P(AUB)

1.4 P(AflBnC)  = P(A) + P(B) + P(C) - P(AUB) - P(AUC)  - P(BUC)+

P(AUBUC)
El A
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WHI

3.1 ‘P(X = 3)

3.2 E(X)
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G(x) = 0 , x  < 1 bat H(x) = 0 , x < b
1=
2 ’

l<x<2 = x , O<x<l

= 1 9 x22 = 1 ( x>l
c

wfwlGiaeruwu~~w~~~

ST 311 87



1

I
I

c

1

3/4

l/2

H 1 2

F

F(x) = 1 .
2

G(x) + ; H(x)  , - -<x<ca

h(x) = 1 , O<x<l

= 0 ,
A
QW  9

8 8 ST 311



m

E(X) = pl:  ada,) + (1  - P) “\ xh(x)dx
I -m

~~I~~~uIuP~MI~I~~  mn

Z I a,  I da;)  < 00 uat i j x ) h(x)dx < co
i -m

ST 311 R9



F(x) = 0 ,  x < o

1+x
3

, O<x<l

9 0 ST 311



I

E(X)  = ; xii x&G + 3 j x h(x)  dx

= ; xio x i G(x) - G(x 2 1) ] + f i x dH(x)
0

= ~~o+(+J+f  i’xdx
0

2 !+l.?
I'= T'2 3 2 0

1

ST 311 9 1



1.1) P.9r&Iun~lvhn.9  F(x)

1.2) %3fhua&1wkl  P(0  < x < I), P(0  < x Q I), P(X = I), P(l  < x 6  2)

2. 8innai9rJslos~~gs~~nialrpnbrasatRu F(X)

F(x)

X

- 1 0 1

9 2 ST 311



3 .  P(a<X<h)

4. FilLdLl (E(X))

ST 311

ocl-(x)<  I b!x 1 f(x) dx =
-m

f(x)  = d F(x)
d x

1 f(x)  dx
a

1 x f(x) dx
-m

I F

F

F

F(x)

(-m) =  0 ,  F(m) =  I

‘(x)  = 1 (‘(a) da
-m

;(b) - F(a)

3 x d F(x)
-co

9 3



5. ahLl;1u  (xm)

6.  puQulJ  (x0)

Y = h(X)

7.1 F(y)=P(X<h-‘(y)

7.2 F(y) = P(X  > h-‘(y)

7.3 F(y) =

P(hi’(y)Q X < hi’(y))

f(Y)  = d(y)
dy

x:1
J f(x) dx = ; = f(x)  d

-m

h-b’)s f(x) dx
--co

f(n) dx

hi'(Y)

J f(x) dx
hi'(Y)

P(k  - f < x < k + ; ) = 0.95

2. k fI-~Sd.idlttilb~  i~?:yi11[$

f(x) = ; b5 ( O<xck

= 0 ^ouq

Fx(h-‘69)

1 - FXW’W)

Fx(h,-‘(y))  - FX(h;‘(y))
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E ( X )  = x f(x) dx
-cm

m

, E(X’)  = 1 x2 dF(x)
--m

ST 311 9 5



10. iinw f(x) LdU p.d.f.  lloJcmJ5r3J$u  x 3JHl

n. hfnmwiu~a~  x

‘IJ.  c.d.f.  ll0J  X

@l.  median ‘Ml.!  X

da

10.1 f(x) = x
Is

,  x  =  1,2,3,4,5

9 6 ST 311



I’

10.2 f(x) = 3(1  - x)2  ( 0 < x c 1
6

z 0 Qt.4 9

10.3 f(x) = 3 , O<x<lHi02<x<4
A

= 0 QU 9

11. RlHU61);3J~~~nalUHPIlUPLUSQ~  x @hi

f ( x ) =  x+1 ,  -I<x<O

11.2 P(X  > 2), P(-; < x G ; )
:

12.1 lim P(O.1  - h < X G 0.1)
h - 0

12.2 P(lim IO.1 - h < x G 0.1 J)
h+O

12.2,  lim P(0.2 < X G 0.5 + h)
h-0

12.4 P(lim [ 0.2 < x < 0.5 + h [)
h-+0

12.5 p . d . f .  LbRt  c.d.f. l109  Y  =  X’

13. A, = [x : 1 < x < 15 j,  AZ  = j x : 15 $ x C 30 ]

Bl”l  P(A,)  = ; , P(A2)  =  ; LLR”  A  =  AlUAz

13.1 W’h4-~tUfilW.lJ  P(A)
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f(x) = 1
(1  + x)2 . o<x
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16.2 P(Y>  5),P(Y6  10/Y>  7)

= 0 ,x<o

a9191

17.1 c.d.f.  910.3  X

17.2 P(I < + 4  10)

17.3 ihpll,,  x

18. ~7’uler~PSsn”iier~al~~~l~~~~~~~  x &d

f(x) = e-” 1 o<x

cz 0 , xc0

89Ml

18.1 P(10  < x < 100)

18.2 filfIl@lHUlUWI9  X

18.3 &~%UFI-J~%JJU~~~~U”UO~  Y = X (1  + X)I

ST 311 9 9



f(x) = x/25 , o<x<s

= (IO-x)/25 , 5<x<lO
A

= 0 au 9

20.1) oJ~IUanrna7uril~tt8U~~~U~~~~~~~U~~J~U~U~~~~~~

1)  u i n n i i  5 0 0  zla1.6

2) u’afmh  500 rlou6

3) -XH-hJ 250 i;J 750 dOU6

20.2 fhW@  A, B LLR:: C t~Ut,~“15”idulUuU~ilJZUllOiR:jUrW u i n n i i

5 0 0  Lh6 hJfli1  5 0 0  IhUti LLRLXHjlJ  2 5 0  iiJ  7 5 0  lkd  Q1lU

i-%-U

1 )  PJhUafUfilllOJ  P(AiB),  P(AtC)

2) A bw B r0urH?ni~riiffI~u^o~~=B;an’uHiarrj

3) A ktx C ~~w~n?ni3”i~~ilw8RaroiDn’wHiolrj

21. riiHun~~Jn’~‘unlsu?n~~~J~~~~~~~

, F(x) = 0 ,  x < - 1

= (2 + x)/4 , - 1 q x < 1

= 1 , Xbl

PJLLB’W  F(x) 2i7Un5ld  ttWhUaIWfil910J  P ( -  l/2 <  Xr < l/2), P ( X  =  0 ) ,

P(X  = l), P(2  < x < 3)

2 2 .  x  tiIu~attlJ~tQJ+.ht~~w~~  ~di;lJ~~uni5tt~ntt~J~~~~~~~u”~~“~

F(x) = 0 x <  - 1

= (1 + x)/4 , - 1 < x < 0

= l/4 , O<x<l

= (1 + x)/4 ( 1gxc2

=3/4 ( 2<x<3

= 1 x)3

22.1) ~Jt%lUnYlVhKWJ  F(x)

22.2) QJciluarufi?mWlulrJllaJ  x

2 2 . 3 )  OJ+llUaWilYDJ  P(I  x  1 6 l/2), P(1/2  <  X  <  I ) ,  P(X  >  I ) ,

P(3/4  c  x  < 2). P(2  < x  < 3 )
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ilmelJalulJzfJ"Ps"R~  2-2

(I);+f.;'2

(2) r! 4 "
5'9' 45

(3) .lO, .15, .30, .25, .20; .55

imJaalJ¶la"&l~  2-3

(1) ; , 1, 1, - 1, ; (2) f(x) = a (2x - x2), 0 x< < 2

(3) ; IO, 0 (4) 1, 6 (5) 2, 0.414, 0.54

ll¶ld”Ps”c;li  2-4
(4) F(x) = ; , 0 < x C I ; 4x - i2 - 2 ,l<x<2;1,x 32;

(5.2) 1 I r! 3 23
4' 24'7 4’ s

(6) z 1 3. L- Ix I__ IXlG3
9'8'4' 9 :

(7);,$;--'-i;;!
n(l+x) 2

(8) l/6, (v’? - I)/2  , 1 - G/7  ; 1/(2\iJI)

(1) I - m + p,  m - 2p, p (2) ! 5  I 71
2'6' '6'4

(3) 1 , ; I 3 ,2 (4) I,5,3v3,0

MJllit"l%lil 2-6 \

(1) f(x) = $ , --5 < y  < 5 ; F(x) = 0, y < - 5 ; - Y+5 , -5<y<5;1,ya5
10

(3) F(x) = 0, x <: 0; ‘* + ’ I

2
,06x<l;l,x>l;f(y)=!+

G 2
,

44
O<y<l:~
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(5) ; , ; ; F(y) = + ; f(Y)  =

(2.2) F(x) = 0 , x < 0

= 4/5 , O<x<l

= 1 ,x21

(2.3) 1

dlQltWJd”l%-i  Z-8

(2) 5 (0, a , ;, ;
(3) ; l5 1t 64 ‘4’ 0, g
(4) x/2, 0 < x < 1; l/2,  1 < x < 2;

-r , y  > 1 ; F(yj = 1 - e-’ , f(y) = e-’
Y

. (3) 5/16,  5/2

(4) x 0 1

-I---f ( x )  13/25  12/25

(5) x 0 1 2 3

f(x) & 5 4 &

: II,2 < x;l25

c

(1 )  n/2,  l/4 (2) 1, .387 (3.1) l/l00

F(x) = ; (1 - cos R x),  0 < x < 1 (6.2) f(x) = 1 - ; , 0 < x < 2 (3.3) l/2,  l/8

k = ! sin-’ .95
(6.3) l/2 (7) 1 . 1 1n

2’6’3 ’
(4) f(x) = .OICO’,  x >, 0;

(11) c = 4;
F(y) = 0 , - 1 > y

e-’ ;
l/2  , 3/S ;

= l/2 ,-l<y<  1

F(y) = 1 - e-.005(Y-s),y 2 5 =
0

1 , ‘GY

(9) l/8, l/16;  7/9
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(12) 0 ; .117: (13) 6/7 ;

(14) l/3 ; 19/30; f(Y) = 1 , 0 < y c.1 t  x  0  1

f(x) l/7 6/7

F(x) = ; , 0 Q x < 1 (IS) 1 21 7
24'40'40'

E(X) = 6/7

4=-  /<xc2 l/l20 F(y) = 0, - 1 > y

= 1,x,2 (17) F(x)  = 0 1
, x < 0 = -

7'
-lGy<l

(16)  F(Y)  = y+l  > Y 2 0; = x,ogx<  1 =
2

l,Y  2 1;

1 3 5 24
6' i i =l-1,x>l;  2x 7' 49

(1% f(Y) = -,O<y<l  2
96

9 1
56

(18) e-lo - e-“’ ;  1 ;

= fi+l l<y<4
Y

-_ 3 .
9\ir;

1-y
f(y) = e-

l(1  -y)2’
O<y<l

(20)1 I 2.
2'28'  4

(21)  i 9 0 , a , 0
(22)  d , ; , 0 ,I ) ; , 0
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